Bench to bedside: challenges of clinical translation.
Translating a scientific discovery from the laboratory to human application involves a series of challenges. Each requirement must be satisfactorily answered before moving to the next phase. Initially, there are several issues associated with the reproducibility of the original discovery. Subsequently, additional preclinical aspects of safety, formulation, dose, administration route, timing of delivery, and pharmacokinetics must be completed before entering human trials. Central nervous system disorders, such as spinal cord injury (SCI), are heterogeneous. The level and severity of SCI impacts the functional capacity of an individual and their prognosis for recovery. Thus, the selection and stratification of appropriate participants, as well as the choice of an appropriate outcome measure, should be based on prior analysis and modeling of the natural history for both neurological impairment and activities of daily living. A great deal of wisdom can be gathered from historical datasets to assure that a clinical trial program has the best study protocol to clearly detect any potential therapeutic benefit.